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This study was carried out to investigate the relationship between the therapeutic effects
of treatment for tic disorder and Korean medicine clinical tests, including body mass in-
dex (BMI) and heart variability rate (HRV). This study was not a clinical trial, but a data
analysis of 87 tic patients who were treated for 6 months during the time period from Nov.
2010 to Jan. 2012. The clinical evaluation of the symptoms was recorded using the Korean
version of the Yale Global Tic Severity Scale (YGTSS). The BMI and the HRV were measured
according to a schedule, and various kinds of statistical methods were used. Among the 87
patients, the number of males was 3.34 times the number of females, and 58 patients
(66.7%) had been suffering for more than 12 months. The onset age of the males was
significantly lower than that of the females, and males had the symptoms longer than fe-
males had. Also, males with a family history of tics were 2.5 times as many as females,
and their onset ages were substantially lower. At the first medical examinations, the aver-
age score on the YGTSS was 34.08, and it decreased linearly as the treatment progressed.
After 4 and 6 months of treatment, it had decreased significantly. The YGTSS score and
the period of suffering correlated positively. At the first visit, each HRV datum was in
the normal range. After the 6 months’ treatment, Ln (TP), Ln (LF), and Ln (HF) had
dropped substantially in the normal range while Ln (VLF) and the LF/HF ratio had not
changed in a meaningful way. During the treatment period, the BMI stayed relatively con-
stant without any meaningful changes.iversity Hospital, San 45-1, Yangjung-dong, Jin-gu, Busan, South Korea.
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264 Y.-H. Chun et al.1. Introduction
frequency (VLF; 0.003e0.039 Hz), low frequency (LF;A tic is a pattern of involuntary, fast, repetitive, non-
rhythmical movement (myokinesis) or sound, which starts
suddenly for no apparent reason. Tics have severe varia-
tions in their intensity, even within a day, and it may be
possible to inhibit the symptoms temporarily by one’s own
effort [1]. According to the diagnosis criteria of the Amer-
ican Psychological Association [Diagnostic and Statistical
Manual of Mental Disorders (DSM)-IV], the tic disorder is
classified into transient tic disorder (TTD), chronic tic dis-
order (CTD), and Tourette disorder (TD) [2].
In Oriental medicine, tic disorder may be investigated in
the scopes of geuncheokyuksun (muscle spasm), seondong
(eyelid spasm), maehaekgi (sore throat), sineum (groan-
ing), geonhae (dry coughing) [3], and eum-yang-gi-hyeol-
sil-jo (Yin Yang-Qi-blood impairment) of the heart [4].
There have been some previous studies [5,6], and Chun
et al reported on the demographic features and symptom
analysis for 292 tic patients in 2009 [7]. In Western medi-
cine in Korea, Min et al [8], Kim et al [9], and Chung et al
[10] reported a clinical trial and psychological pathology,
but no papers on the clinical effectiveness of Oriental
medicine treatment seem to be available in the literature.
Thus, this study reports on the characteristics and the
therapeutic results for tic disorder obtained by performing
diagnosis and treatment on 87 patients at a Korean medi-
cine clinic for 6 months.
2. Methods
2.1. Participants and procedure
The data were obtained from the charts of 87 tic patients of
general intelligence with ages of between 6 and 19 years
old who visited a Korean medicine clinic located in a city
from November 2010 to January 2012. The Yale Global Tic
Severity Scale (YGTSS), heart rate variability (HRV), body
mass index (BMI), and any adverse side effects were
checked periodically during the treatment period.
2.2. Assessment tools
Clinical symptoms of the patients were assessed using the
YGTSS, Korean language version, whose reliability and
validity have been proven through a standardization pro-
cess in Korea [11]. For this, the same caregiver prepared
assessments every 2 months after initiation of treatment by
answering the primary questionnaire, a skilled officer
checked for any omissions of detailed items, and an Ori-
ental doctor reconfirmed the assessments during
treatment.
HRV was measured using the CANS3000 system (LAXTHA,
Korea). The patients were prohibited from drinking coffee
or soft drinks and smoking for 2 hours before the test. After
10 minutes of resting, the patients received a 5-minute test
in a sitting position in a silent, bright room, with electrodes
attached to their wrist and left ankle region. HRV was
measured at the initial visit and at 3 and 6 months after the
beginning of treatment. The total power (TP), very low0.04e0.15 Hz), high frequency (HF; 0.15e0.4 Hz) and LF/HF
ratio were obtained through frequency domain analyses
using the R-R interval of the electrocardiogram (ECG) and
the values were calculated from a log transformation of the
results.
The BMI was calculated by measuring the patients’
heights and weights at the initial visit and at 2, 4 and 6
months after the beginning of the treatment and
substituting that data into an equation. The BMI values
were expressed as ㎏/m2.
2.3. Treatment methods
Herbal medicines were used to treat the tic after classifying
the patient’s four-constitution by using a pulse-inspection-
inquiry diagnosis. Due to differences in each patient’s
symptoms and constitution, variable prescriptions were
used, as described in ”Rewrite Four-constitutions Medi-
cine” [12].
Among the 87 patients, five received no treatment due
to mild symptoms or economic reasons; 39 had only drug
treatment; 41 had lefteright brain balance training to
induce balance of g waves on both sides and brain relaxa-
tion biofeedback training to enhance a/q waves with their
eyes closed, one or two times a week, 10 minutes at a time,
as well as drug treatment; and two patients received
interactive metronome (IM) treatment with drug treat-
ment. IM, a computer program developed to improve pa-
tients’ concentration, promote information-processing
ability, and improve visualemotor coordination, was
designed to make a patient react in exactly the same
manner to beat sounds produced in the computer and to
make the patient repeat 13 kinds of actions, such as clap-
ping hands or contacting the sensor based on a guide sound
audible through a headphone. IM was performed one to two
times a week, for 30e40 minutes at a time, by skilled of-
ficers who had completed the IM training course.
2.4. Statistical processing
For all analyses in this study, a special statistical package,
IBM SPSS Statistics Version 20, was used.
3. Results
3.1. Characteristics of the 87 participants
Of the 87 patients, 67 were males (77.0%) and 20 were
females (23.0%). They consisted of 15 preschoolers (17.2%),
53 from elementary school (60.9%), and 19 from middle or
high school (21.8%). Concerning their birth order, 12 were
only children (13.8%), and 75 were children with siblings
(86.2%). Of the 75 children with siblings, 35 were the eldest
(40.2%), 35 were the second eldest (40.2%), and five were
the youngest (5.7%). In addition, 70 patients (80.5%) had no
family history of tics, and 17 patients (19.5%) had a family
history of tics.
With regards to disease duration, five patients (5.7%)
visited our clinic less than 4 weeks after the onset of
Table 2 Differences in age at first visit, disease duration,
and onset age by gender.
n Mean  SE t test
value
p
Age at first
visit (y)
Male 67 10.67  0.40 0.566 0.573
Female 20 11.16  0.85
Disease
duration (mo)
Male 67 37.39  3.88 2.477 0.017*
Female 20 22.61  4.53
Onset age (y) Male 67 7.90  0.34 2.425 0.017*
Female 20 9.70  0.75
SE Z standard error.
*p < 0.05 by independent sample Student t test.
Six Months’ Data for 87 Tic Patients 265symptoms, 24 patients (27.6%) visited between 4 weeks and
1 year after the onset of symptoms, and 58 patients (66.7%)
visited over 1 year after the onset of symptoms. At the
visiting time, 16 patients were using antipsychotics, and 70
patients were using no medication (Table 1).
3.2. Correlation analysis of age at the first visit,
disease duration, onset age, and family history by
gender
The average age at first visit was 10.67 years for males and
11.16 years for females; this difference was not statistically
significant (p Z 0.573). However, males had an average of
37.39 months disease duration and an average age at the
time of onset of 7.9 years, whereas females had an average
of 22.61 months disease duration and an average age at the
time of onset of 9.7 years, with the differences between
males and females being statistically significant for both
variables (p Z 0.017; Table 2).
To study the correlation between gender and family
history, we performed a c2-test. As cells with an expect-
ation degree of less than five accounted for 25% of the
total, the Fisher’s exact test provided no significant results
(p Z 0.338). Therefore, as the null hypothesis that
a “family history of tic disorder and the sex of the patient
are independent of each other” was rejected, this means
that a family history of tic disorder and the sex of the pa-
tient are correlated with each other. Accordingly, theTable 1 General history of the subjects participants
(N Z 87).
Variable Frequency,
n (%)
Gender Male 67 (77.0)
Female 20 (23.0)
Age (y) PS (0e7) 15 (17.2)
ES (8e13) 53 (60.9)
MSþHS (14e20) 19 (21.8)
Order of birth Only child 12 (13.8)
First born 35 (40.2)
Second born 35 (40.2)
Third born 5 (5.7)
Family history
of tic disorder
Absent 70 (80.5)
Present 17 (19.5)
Types of treatment Medicine 39 (44.8)
Medicine þ NF 41 (47.1)
Medicine þ IM 2 (2.3)
Not treated 5 (5.7)
Disease duration Not specified
(within 4 wk)
5 (5.7)
Transient
(within 12 mo)
24 (27.6)
Chronic
(over 12 mo)
58 (66.7)
Western medicine
usage
Did not use 71 (81.6)
Used 16 (18.4)
ES Z elementary school; HS Z high school; IM Z interactive
metronome; MS Z middle school; NF Z neuro feedback;
PS Z pre-school.number of males with a family history of tic disorder was
2.5-fold greater than the number of females (Table 3).
The independent sample Student t tests showed signifi-
cant correlation between onset age and family history
(p Z 0.049). Thus, patients with a family history of tic
disorder had significantly lower onset ages than patients
without a family history of tic disorder (Table 4).
3.3. YGTSS analysis according to treatment period
The YGTSS score decreased gradually with increasing
treatment time: 34.0  83.09 (at first visit), 30.44  2.41
(after 2 months), 26.20  2.18 (after 4 months), and
25.56  2.22 (after 6 months). Although the YGTSS score
decreased between the first visit and 2 months after the
beginning of treatment, the difference was not statistically
significant (p Z 0.190), but a significant difference was
demonstrated between the first visit and 4 and 6 months
after the beginning of treatment (p Z 0.014, p Z 0.008,
respectively; Table 5).
After trend tests between different time points had
been conducted, the YGTSS score showed a linear trend
that depended on the length of treatment (p Z 0.003). As
a result of performing YGTSS difference tests and statistical
analysis using the Greenhouse-Geisser method, repeated
measure ANOVA, a significant relationship between YGTSS
score and treatment time was observed (f Z 5.074;
p Z 0.006;).
3.4. Average HRV at the first visit and trends for 6
months
The average values of the five HRV measurements at the
first visit are presented in Table 6. To address the change in
each of the five measurements between different timeTable 3 Two-way frequency table of sex and family
history (n Z 87).
Sex Total
Male Female
Family history Absent 52 18 70
Present 15 2 17
Total 67 20 87
p Z 0.338 by Fisher’s exact test.
Table 4 Comparison between age of onset and family
history of tic (n Z 87).
Family history n Age (mean  SE) t value p
Absent 70 8.58  0.36 1.665 0.049*
Present 17 7.24  0.68
SE Z standard error.
*p < 0.05 by independent sample Student t test.
Table 6 Average HRV at the first visit.
Measurement n mean  SE
Ln(TP) 87 7.87  0.07
Ln(VLF) 87 7.06  0.09
Ln(LF) 87 6.65  0.07
Ln(HF) 87 6.16  0.10
LF/HF ratio 87 1.11  0.02
HF Z high frequency; HRV Z heart rate variability; LF Z low
frequency; SEZ standard error; TPZ total power; VLFZ very
low frequency.
266 Y.-H. Chun et al.points during treatment, we performed a repeated measure
MANOVA analysis. No significant difference between the
first visit and 3 months after the beginning of treatment
was observed, but there was a significant difference be-
tween the first visit and 6 months after the beginning of
treatment (Table 6).
3.5. BMI trends according to treatment period
No significant changes in the BMI were observed throughout
the duration of the treatment (Tables 7 and 8) BMI trends
were not linear, as analysis did not demonstrate signifi-
cance (p Z 0.878).
4. Discussion
Of the 87 subjects, the ratio of men to women was 3.35:1,
which was generally similar to the result of this author’s
previous study [7]. Children without siblings made up 13.8%
of the total and 86.2% of the children had siblings. This was
different to previous studies by Kim et al [9] and Chun et al
[7]. In those studies, the eldest children had a higher fre-
quency of tic disorder. In this study, 18.6% of participants
were taking anti-psychotic medication at their first visit.
This result is similar to the 24.7% obtained in a previous
study in 1998 [7].
Of all the participants, 19.5% had a family history of tic
disorder. In this study, the scope of family history included
their parents, siblings, and cousins. Although the result was
higher than the 12% of a previous study [7], there was
a problem in comparing the results because the scope of
family history was not clarified in the other studies [9].Table 5 Changes in YGTSS score and time comparison test
with treatment.
Time n YGTSS score
(mean  SE)
Comparisons of
YGTSS scores
f p
First visit 25 34.08  3.09
After 2
mo
25 30.44  2.41 First visit and
after 2 months
1.823 0.190
After 4
mo
25 26.20  2.18 First visit and
after 4 months
7.000 0.014*
After 6
mo
25 25.56  2.22 First visit and
after 6 months
8.359 0.008y
*p < 0.05; yp < 0.01 by repeated measure ANOVA.
ANOVA Z analysis of variance; SE Z standard error;
YGTSS Z Yale Global Tic Severity Scale.With regard to distribution of age at the first visit, children
of elementary school age occurred with the greatest fre-
quency (60.9%), preschoolers made up 17.2%, and middle
and high school age children made up 21.8%. The average
age at first visit was 10.78  0.36 years (Table 1). The
average onset age of tic symptoms was 8.32  0.32 years
old, which was higher than the 7.9  3.9 years in the study
by Chun et al [7], 7.3  2.5 years in the study on chronic tic
disorder by Jo [1], and 7.5  2.2 years in the study on
Tourette syndrome [9], but a conclusion similar to those of
other previous studies that tics most often develop in pa-
tients who are 6e8 years old was obtained.
The average disease duration was 33.99  3.23 months
and among the participants, 27.6% had TTD, 66.7% had CTD,
and 5.7% had non-classified disease due to the disease
duration being less than 4 weeks. Tourette syndrome was
not classified separately and was incorporated into the
classification of CTD. Under the classification system of
DSM-IV, tic symptoms for less than 4 weeks are not classi-
fied as a disease, but many patients and parents feel dis-
comfort and anxiety in daily life, so treatment or
instruction seems to be needed. Among the unclassified
patients, although some patients received no treatment
due to the possibility of spontaneous improvement, other
patients who started treatment, due to the anxiety of
parents and discomfort of the patient, required consid-
erable time until the symptoms disappeared. Therefore, in
the future, for tic disorders of less than 4 weeks’ duration,
an epidemiological study on a wide range of patients to
ascertain the numbers progressing to TTD and CTD) is
needed.
Regarding treatment of the tic, while husebang was
mainly prescribed in other studies, this study used pre-
scriptions focusing on four-constitution medicine by using
four-diagnoses. All 25 patients who received treatment forTable 7 Average BMI at various times during the
treatment.
Time n BMI (mean  SE)
First visit 86 19.60  0.41
After 2 mo 57 19.23  0.43
After 4 mo 44 19.30  0.50
After 6 mo 29 18.97  0.54
BMI Z body mass index; SE Z standard error.
Table 8 Average BMI at various times during the 6-month
treatment for 29 patients completing the treatment.
Time point n BMI (mean  SE)
First visit 29 18.96  0.50
After 2 mo 29 19.17  0.52
After 4 mo 29 19.02  0.54
After 6 mo 29 18.97  0.54
BMI Z body mass index; SE Z standard error.
Six Months’ Data for 87 Tic Patients 267more than 6 months preferred combined therapy, including
medication and biofeedback training. In addition, two pa-
tients (2.3%) who had severe ADHD symptoms, as well as tic
symptoms, received treatment combining medication and
IM. In comparing age at the first visit, disease duration, and
onset age by gender (Table 2), although no significant dif-
ference in age at first visit and gender was noted, the dis-
ease duration of males was significantly longer than that of
females, and the onset age of females was significantly
higher than that of males. As the younger onset age for
males means a higher cumulative morbidity, this result
seems to confirm again the results of previous studies that
males have a higher prevalence of tic disorder than
females.
Regarding the correlation between family history of tic
disorder and gender (Table 3), the number of male patients
with a family history of tic disorder was 2.5-fold higher than
that of females. As no previous studies on this seem to exist
in the literature, additional studies will be needed. A sig-
nificant correlation between family history and onset age
was observed (Table 4), which means that a patient with
a family history of tics will develop tic symptoms earlier.
Thus, in future clinical cases, patients with a family history
of tic disorder will require close attention.
Comparisons of the YGTSS score at the first visit with
those at 2, 4, and 6 months after the beginning of treat-
ment (Table 5, Fig. 1) showed that as time went by, the
score decreased gradually. The results showed a linear
trend, with YGTSS score decreasing with increasing time.
Therefore, one can predict that when the treatment periodFigure 1 YGTSS changing over treatment time (n Z 25).
YGTSS Z Yale Global Tic Severity Scale.is longer, its effect will increase. From the difference be-
tween time points, we found that although the YGTSS score
decreased between the first visit and 2 months after the
beginning of treatment, significant differences in the YGTSS
scores also were noted between the first visit and 4 months
after the beginning of treatment and between the first visit
and 6 months after the beginning of treatment. Although
the decrease was slower, it decreased continuously as time
went on. Due to there being no changes in BMI during
treatment and no reports of other side effects [13], the
values seem sufficient for our procedure to be considered
as a new therapeutic alternative.
The HRV is a non-invasive autonomous nerve system
function assessment method with high reliance and repro-
ducibility to classify and analyze heart rate variations
based on time and frequency, and much active research has
been devoted to it recently [14]. Due to a report that tic
disorder accompanies obsessiveecompulsive disorder,
anxiety disorder, and ADHD and that tic symptoms show
variations according to stress, HRV tests were performed to
determine whether a change in the autonomic nervous
system is accompanied by improved tic symptoms. The
average values of four measurements, Ln(TP), Ln(VLF),
Ln(LF), and Ln(HF), at the first visit showed higher levels
than the normal range, and the average LF/HF ratio was
lower than normal. Although the HRV 6 months after the
beginning of treatment compared to that at the first visit
(Table 6, Fig. 2), the Ln(TP), Ln(LF), and Ln(HF) had
decreased significantly, however, no significant differences
in Ln(VLF) and the LF/HF ratio were noted. Considering
that when emotional stress increases, tics develop more
often and their symptoms become more severe, in addition
to the results of previous studies by Song [15] and Kang et al
[16], we assumed that when tic symptoms were reduced,
the excitation of the entire autonomous nerve system might
also be reduced. No significant differences in the five HRV
measurements were found between the first visit and 3
months after the beginning of treatment, but there was
a significant difference 6 months after the beginning of
treatment. From this, we can conclude that HRV is corre-
lated with changes in the tic symptoms in the same way as
the YGTSS score is correlated with the duration of treat-
ment; i.e., the decrease in the YGTSS score with increasing
time point was not significant 2 months after the beginning
of treatment, but then started to show a significant dif-
ference 4 and 6 months after the beginning of treatment.
In Western medicine, the main treatment for tic disorder
depends on typical and atypical antipsychotic drugs. These
drugs have been reported to be effective, however, they
also have some side effects, such as acute extrapyramidal
symptoms, unpleasant feelings, sleepiness, impaired cog-
nitive function, and weight gain [13]. In this study, to find
any adverse effects of Oriental medicine treatment we
checked for side effects by BMI and symptom inquiry in 82
patients, the five patients who received no treatment being
excluded. According to the results of symptom inquiry,
some patients complained of stomach ache, diarrhea,
headache, hives and early waking, however, most of the
side effects were caused by stress; and causality with the
drug taking was not confirmed, so all of the side effects
disappeared during continued medication. With regard to
weight gain (Tables 7 and 8, Fig. 3), the BMI remained
Figure 2 HRV at different times during treatment. HFZ high frequency; LFZ low frequency; total power; very low frequency.
268 Y.-H. Chun et al.similar to that at the first visit, with no adverse effects from
weight gain noted. Consequently no patients reported sig-
nificant weight changes, acute extrapyramidal symptoms,
unpleasant feelings, sleepiness, or impaired cognitive
function.
This study was not a randomized clinical trial (RCT), but
a data analysis based on patients’ charts. The population
varied as the treatment progressed, so statistical pro-
cessing was not easy. The 25 individuals remaining 6
months after the beginning of treatment were patients
who had undergone combined medication and biofeedback
training, therefore, whether the improvement was caused
by the medication or the training was unclear. Based on
this study, RCTs for tic disorder in Oriental medicine
should be carried out.Figure 3 Changes in BMI during treatment (n Z b29).5. Conclusion
We analyzed the data on 87 patients with tic symptoms
who had visited a Korean Medicine Clinic from November
2011 to January 2012. Personal history taking and HRV and
BMI measurements were performed at the first visit and
during the treatment period. In addition, the results of
treatment were observed during the treatment period, and
based on our observations, we can draw the following
conclusions:
(1) Among the 87 patients with tic symptoms, there were
3.34-fold more males than females, and 58 (66.7%)
patients had a disease duration of longer than 12
months.
(2) Males had significantly lower onset ages and sig-
nificantly longer disease durations than females. Males
with a family history of tics were 2.5 times more likely
to develop tics, and all patients with a family history of
tics had significantly lower onset ages.
(3) The average YGTSS score at the first visit was 34.08 and
this decreased linearly with increasing duration of
treatment, showing significant decreases 4 and 6
months after the beginning of the treatment.
(4) At the first visit, all the scores for each HRV item were
high within the normal range. Then, Ln(TP), Ln(LF), and
Ln(HF) showed significant decreases within the normal
range, but Ln(VLF) and the LF/HF Ratio showed no
significant changes.
(5) During the 6-month treatment, the BMI remained rela-
tively constant without significant change.
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